Results
The search parameters identified 3,311 total studies, of which 3 studies (n¼1,272 participants) met the inclusion criteria for this review. The participants in these studies included both pediatric and adult patients. The studies were all performed at single-center academic EDs in the United States and Canada. All studies excluded critically ill patients and one study excluded pediatric patients receiving supplemental oxygen at baseline. The definitions of the primary outcome of oxygen desaturation varied by study, including less than 93% for greater than 15 seconds (n¼132), 2 less than 90% for greater than 30 seconds (n¼986), 3 and less than 95% for any duration (n¼154). 4 The overall quality of evidence was moderate because of heterogeneity in outcome definitions and possible reporting bias. Because of the small number of studies, it was difficult to assess for publication bias.
There were 74 total reported hypoxic events among 1,272 patients (5.8%). There was no significant difference in the rate of hypoxic events between the capnography and control groups (Table) . One study reported 23 episodes of hypotension and a single episode of emesis, with no statistically significant difference between groups. There were no recorded episodes of pulmonary aspiration in any studies. There was no significant difference in the overall incidence of airway interventions between groups, The addition of capnography has been suggested as a possible adjunct for monitoring to assess for early respiratory depression (level B recommendation). 7 Overall, the studies suggested that the addition of capnography to standard monitoring did not result in a statistically significant difference in hypoxia, hypotension, emesis, or airway interventions.
It is important to consider this in the context of several limitations. First, there were a limited number of studies with a small total number of patients assessed. Given the low frequency of adverse events with procedural sedation, this study may have been underpowered for the outcomes assessed. 5 Additionally, although hypoxia and hypotension were cited as primary outcomes, they are of unclear clinical significance because transient hypoxia during procedural sedation has not been shown to be associated with worse outcomes. Alternatively, pulmonary aspiration is a significant clinical concern with a very low frequency. Given the small sample size, it is likely that the study was underpowered to identify a difference in this important outcome. Although the review limited itself to randomized controlled trials, many large observational studies assessing apnea and outcomes were excluded by this criterion. Given the low incidence of outcomes, it might have been beneficial to include observational trials because the lack of a randomized controlled trial does not always imply that one is needed. 8 Most of the patient data came from one study, with a much smaller contribution from the other 2 studies. 3 There was moderate statistical heterogeneity between all 3 studies, with an I 2 ranging from 42% to 53%. There was also moderate clinical heterogeneity, with the definition of hypoxia varying between studies (ranging from 90% to 93% during 15 to 30 seconds), further resulting in differences with respect to the primary outcome. The study by Deitch et al 2 collected but did not report the difference rates of hypotension or emesis, resulting in concerns about reporting bias. Additionally, their study was funded by the company that sells the capnography machine, which may have biased the results. Finally, although hypotension and airway interventions did not reach statistical significance, the confidence intervals approach 1.0 randomized to capnography in addition to standard monitoring versus standard monitoring alone. The primary outcomes included oxygen desaturations (oxygen saturation <90% for 30 seconds), hypotension (systolic blood pressure <90 mm Hg), emesis, and pulmonary aspiration. The secondary outcomes included airway interventions performed and recovery time. Two authors selected and analyzed relevant trials for inclusion by using a reference manager program, with disagreements resolved by consensus between the reviewers or an independent third party when appropriate.
DATA EXTRACTION AND SYNTHESIS
Data extraction was performed independently by 2 authors using a standardized data collection form, with discordant results resolved by consensus between the reviewers or an independent third party when appropriate. Data collection from trials conducted by one of the review authors was performed by a separate author not involved in the original study. The authors performed a quality assessment using the Risk of Bias tool from the Cochrane Handbook for Systematic Review of Interventions.
1 Risk ratios were calculated for dichotomous variables, whereas continuous outcomes were assessed with calculations of standardized mean differences and 95% confidence intervals. Missing data from trials underwent intention-to-treat analysis. Heterogeneity was assessed by visual inspection of forest plots, c 2 , and I 2 statistics, with subgroup and sensitivity analyses. Data were synthesized with random-effects modeling because of heterogeneity of the data.
and it is possible that the studies were underpowered to identify a difference in these outcomes.
Further studies are needed to assess the utility of end-tidal capnography among patients undergoing higher-risk procedures or with unstable conditions, as well as among a larger sample of patients, with a focus on hypotension and airway interventions. 
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